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Description 

Background of the Invention 
Reld of the invention 

[0(K)1 ] The present invention relates to a single chip 
microcomputer, and more specifically to a single chip 
microcomputer having a function of protecting secrecy 
of a content of an internal ROM. 

Description of related art 

[0002] Some conventional single chip microcom- 
puters have an internal ROM (read only memory) oper- 
dt'on mode and an external memory operation mode, in 
thus type of single chip microcomputer, an address dis- 
criminating circuit is provided internally in the angle 
chip microcomputer so as to discriminate whether an 
. address on an internal address bus is directed to an 
internal ROM or an external memory via. a respective 
selector. If the address is directed to the internal ROM, 
the address discriminating circuit controls an associ- 
ated selector to cause it to select the internal ROM, so 
tfiat .for example a CPU (central processing unit) can 
access to the internal ROM. If the address is directed to 
the external memory, the address discriminating drcuit 
controls the selector to cause it to select the external 
memory, so that the CPU can access to the external 
memory via said selector. 

[0003] In addition, there is provided an operation 
mode designating terminal which is accessible from an 
Vernal. If the operation mode designating terminal 
brought to an external memory operation mode desig- 
nation level, the address discriminating circuit controls 
the selector to select the external memory, regardless of 
the address on the internal address bus. 
[000^1] Generally, the external memory has an 
address space considerably larger than that of the inter- 
nal ROM. In some cases, a program for reading out a 
content of the internal ROM is stored in the external 
memory at a location having an address different from 
that of the internal ROM. In this case, if the CPU is ini- 
tialized and the operation mode designating terminail is 
set to the external memory operation mode designation 
level, a prograrhmed operation is started frorh a heading 
address of the external memory. If the program for read- 
ing out the content of the internal ROM starts from the 
. heading address of the external memory, the internal 
ROM reading program is executed. In the course of exe- 
cution of this reading program, even if the level of the 
operation mode designating terminal is changed from 
the external memory operatioh mode designation level 
to an internal ROM operation mode designation level, 
since the address storing the internal ROM reading pro- 
gram is out of an address area of the internal ROM, the 
address discriminating circuit continues to control the 
selector to cause it to select the program data stored in 



the external memory, so that the. reading program 
stored in the external memory is continuously executed. 
[0005] Further, when the operation mode designat- 
ing terminal is set to tiie internal ROM operation mode 

5 designation level, if ah instruction for sequentially read- 
ing the data stored in the internal ROM is executed in 
the course of execution of thd program, sirice an 
address to he read is in the acidress area of the internal 
ROM, the address discriminating circuit conti'ols the 

10 selector to cause it to select the output of the iriternal 
ROM- Therefore, tiie data of the internal ROM is sent 
through an internal data bus to an extemal data bus. 
[0006] Namely, the data stored in the internal ROM 
of the single chip microconputer can be easily read out 

IS by even a third party t>y means of the program stored in 
the external memory, by handling the level of the opera- 
tion mode designating terminal. This is disadrahta- 
geous since even a third party can read out tiie data and 
tiiereibre the software lacks secrecy. 

so [0007] From EP-A-01 36 155 is known a single ch^j 
microconputer including an internal ROM as well as ah 
external memory connected to the miaocomputer 
through an interface terminal. The selection of one of 
the meniories is done in accordance witii a logical value 

25 which is latched when the resettihg mode is released. 
[0008] Accordingly, it is the object of the present 
invention to provide a microcomputer which overcomes 
the above-mentioned defects and which is capable of 
maintaining the secrecy of a content of data in an inter- 

30 nal ROM. 

[0009] This object is achieved by means of the fea- 
tures of the main claim. 

[0010] Further advantageous features are men- 
tioned in the sub-claims. 
35 [0011] The atx>ve and other objects, features and 
advantages of the present invention will be apparent 
from the following description of preferred entfjodiments 
of the invention with reference to the accompanying 
drawings. 

40 

Brief Description of ttie Drawings 
[0012] 

45 Rgure 1 is a block diagram of a single chip micro- 
computer in accordance with the present invention; 
Rgure 2 shows a location of the program for read- 
ing the internal ROM 

Rgure 3 is a block diagram of an embodiment of the 
so single chip microcomputer in accordance with tiie 
preserit invention; and 

Rgure 4 shows a location of the program for read- 



[001 3] Referring to Rgure 1 , there is shown a block 
diagram of a single chip microcomputer. As shown in 



45 Rgure 1 is a block diagram of a single 
computer in accordance with the preser 
Rgure 2 shows a location of the progra 
ing the internal ROM 
Rgure 3 is a block diagram of an embodi 

so single chip microcomputer in accorddn 
preserit invention; and 
Rgure 4 shows a location of the progra 
Ing tiie internal ROM of the embodimem 

55 Description of the Preferred emt>odiments 
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Figure 1 , a single chip tnicrocomputer 1 is coupled to an 
external memory 7, and comprises an addretss discrim- 
inating circuit 2. an internal ROM 3, aselector4. a CPU 
5 and.a latch circuit 6, which are coupled as shown. The 
latch circuit 6 can be formed of for example a D-type flip- 
flop, the oth^ components including an internal RAM 
and a timer circuit are not shown in Rgure 1 . because 
they does not directly relate to the present Invention. 
[0014] Through an . internal address bus 201, an 
address information is transferred to the address dis- 
criminating circuit 2 and the internal ROM 3 of the single 
chip microcomputer 1 , and also to the external memory 
7 through an address bus interface terminal 40 and an 
external address bus 204. An output of the internal 
ROM 3 is connected to one input of the selector 4, aind 
the other input of the selector 4 is connected to an Inter- 
nal data bus 202, which is connected to the CPU 5 and 
also through a data bus interface terminal 41 and an 
external data bus 203 to the external memory 7- There- 
fore, the CPU 5 recav^ the program data and the 
processing data on the internal data bus 202, and exe- 
cutes a processing on the basis of the received pro- 
gram/processing data. TTie CPU 5 is also connected to 
a reset terminal 52 so that the CPU 5 is initialized when 
. the reset terminal 52 is brought to a resetting level. The 
reset signal supplied from the reset terminal 52 is also 
supplied to other functional blocks (not shcnvn) within 
the single chip microcomputer 1 . 
[0015] The address discriminating circuit 2 also 
receives an output Q of tiie lateh circuit 6. The latch cir- 
cuit 6 receives at its data terminal D an operation mode 
designation signal supplied from an operation mode 
designating terminal 51 and also receives at its toggle 
input Tthe reset signal supplied from the reset terminal 
52. The latch circuit 6 functions to mainta'n the level of 
tile operation mode designating terminal 51 when the 
resetting is released. Namely, the latch circuit 6 latehes 
the level of the operation mode designating terminal 51 
at ttie moment the level of the reset signal constituting 
the toggle input of the latch circuit 6 is caused to change 
from a resetting level to a non-resetting level. 
[0016] When the output of the latch circuit 6 is at an 
external memory operation mode designation level 
(called an "Ex level" hereinafter), the address discrimi- 
nating circuit 2 generates to the selector 4 a level signal 
having a first level causing it to select the external mem- 
ory 7, regardless of the address information on the 
internal address bus 201 . Wheri tiie output of the latch 
circuit 6 is at an intemal ROM operation mode designa- 
tion level (called an "Int level' hereinafter), tine address 
discriminating circuit 2 discriminates whetiier the 
received address information designates the internal 
ROM 3 or tiie ^eternal memory 7. When the received 
address is directed to the internal ROM 3, the address 
discriniinating circuit 2 outputs the level signal having a 
second level to tiie assbciated selector 4 to cause it to 
select the intemal ROM 3. When the received address 
is directed to the external niemory 7, the address dis- 



criminating circuit 2 outputs the level signal having the 
first level to the selector 4 to cause it to select the exter- 
nal memory 7. 

[001 7] The external memory 7 sends to the external 
5 data bus 203 the processing data read out in accord- 
ance with an address information supplied to the exter- 
nal memory 7 through the address bus interface 
terminal 40 of the single chip microconputer I and the 
external address bus 204. Through the external data 
10 bus 203, tiie processing data oulputted from the exter- 
nal memory, 7 is transferred to the date bus interface 
terminal 41 of the single chip microcomputer 1 and 
therefore to tiie internal data bus 202. On the other 
hand, data oulputted onto the internal data bus'202 can 
15 be transferted through the date t»j& internee terminal 
41 and the external data bus 203 to the external mem- 
ory 7. 

[001 8] Then, an operation for reading data stored In 
the internal ROM 3 in the atxsve mentioned single chip 

20 microconputer will be described. 

[0019] Rrst as illusb'ated in the location of the read- 
ing program shown in Rgure 2, assume that an 
addressable space in tiie single chip microcomputer is 
64 MIobytes having the addresses form 0 to FFFFh 

25 (where the suffix "h" means the hexadecimal notation) 
and that the capacity of the internal ROM 3 is 16 kilo- 
byte^, and also assume that a program for reading the 
internal ROM 3 is stored in the external memory 7 at 
addresses which ai'e not mapped to the internal ROM 3 

30 (the addresses starting at tiie address SOOOh in Figure 
2). In addition, a heading address (SOOOh in Rgure 2) of 
the reading program is also set in a reset vector table for 
setting a program start address after a resetting. 
[0020] The program for reading the data of the inter- 

35 nal ROM 3 is very simple: After ttie output level of tiie 
. latoh circuit 6 is changed to the internal ROM operation 
mode designation level, an instiuction for reading the 
internal ROM 3 is executed. The read-out data is stored 
in an external RAM (not shown) ttirough the external 

40 data bus 203 or read through a (ivedetermined output 
port 

[0021] The int^nal ROM reading program as men- 
tioned above is stored ih the external memory 7, and the 
operation is started when ttie reset signal for initializa- 

45 tion is inputted from the reset terminal 52 while the 
operation mode designating terminal 51 is at the Ex 
level for designating the external memory operation 
nKxIe (and therefore, the Q Output of the latch circuit 6 
is also at the Ex level). Here, if the Ex level is at a low 

so level, this Ex level can be easly set, for example, by 
connecting a pull-down resistance to the operation 
mode designating terminal 51 . 
[0022] The ^ecution of tiie reading program is 
started from the heading address of ttie reading pro- 

55 gram in accordance witti the reset vector table set in the 
external memory 7. In the course of execution of ttiis 
program, namely, after Uie release of the resetting, even 
if the level at the operation mode designating terminal 
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51 is changed, the output of the Q terminal of the latch 
circuit 6 does not change, and therefore, the action of 
the address discriminating circuit 2 does not change. 
Thus, when the operation is started in the external 
memory operation mode in the case of the reading pro- 
gram, the operation mode cannot be changed 1o the 
internal RO^ operation mode in the course of exeoition 
of the pnagram, and therefore, it is impossibid to read 
the data stored in the intemal ROM 3. Accordingly, the 
addition of thei latch circuit 6 enables it to very easily 
rnaintain the secrecy of the content of data in the inter- 
nal ROM 3. 

[0023] Now, an embodiment of the microcomputer 
in accordance with the present invention will be 
described with reference to Rgure 3, which shows a 
block diagram of the second errtisodiment In Rgure 3, 
elements similar to those shown iri Rgure 1 are given 
the same Reference Numerals, arxj explanation thereof 
' will be omitted. Further, Rgure 4 shows a location of the 
reading program of the internal ROM in the second 
en^Odirtient. 

, [0024] As shown in Rgure 3, the single chip micro- 
computer 1 of the embodiment coupled to the external 
memory 7 comprises the address discriminating circuit 
2, the internal ROM 3. Itie selector 4. the CPU 5, the 
latch circuit 6, output port latches 8 and 9, selectors 10 
and 11, a memory extension flag 12 and an AND circuit 
13, which are coupled as shown. 
[0025] The circuit of the embodiment is more prac- 
tical than that above mentioned microprocessor. The 
circuit of this embodiment is different from that of fig. 1 in 
that it additionally includes the selectors 10 and 1 1 and 
the output pprts 8 arxl 9 so that the internee terminal 
can be used as a port in the case of not using the exter- 
nal memory 7 and in that the second embodiment com- 
prises the memory extension flag 12, which makes it 
possible to operate with respect to ah external device in 
a more elaborate way. 

[0026] With reference to Rgures 3 and 4, operation 
of the address discrinur^ng circuit 2 and the selectors 
4, 10 and 11 in combination with the operation mode 
designating terminal 51 and the meniory extension flag 
12 will be described. In Rgure 4, the addressable range 
is mapped to 64 kilobytes of 0 to FFFF^, and the inter- 
nal ROM 3 is mapped to 1 6 kilobytes of 0 to SFFF^. 
[0027] When the resetting is released, if the opera- 
tion mode designation terminal 51 is at the Ex level of 
"0", the Ex levet of "0" is latched in the latch circuit 6, 
and therefore, the address discriminating cii'cuit 2 con- 
trols the selector 4 to select the data from the external 
data bus 203, regardless of the address information, 
and the selector 4 sends the selected data to the inter- 
nal data bus 202. At this time, since the output of the 
AND circuit 13 is at "0" similarly to the Ex level, regard- 
less of the level of the memory extension flag 12, the 
internal address bus 201 and the internal data bus 202 
are connected to corresponding interfeice terminals 40 
and 41 by the selectors 10 and 11, respectively, in 



accordance with the output "0" of the AND circuit 13. 
Thus, as shown in Rgure 4, it opefBtes only by the 
external memory 7. regardless of the address value. 
[00128] When the level of the operation mode desig- 

s natihg terminal.51 latdied in the latch circuit 6 is T and 
the output level of the monory extension flag 12 is "0", 
the selector 4 is controlled in accordance with the level 
signal outputted from the address discriminating circuit 
2, so as to select the data from the internal ROM 3 If the 

10 address information is in the range of 0 to 3FFFh and 
the data from the external memory 7 if it is in the range 
of 4000m to FFFFM.^ In this case, since the output of thd 
AND circuit 13 is "0" similarly to the Ex level, the selec- 
tors 10 and 11 select the internal address bus 201 aiKl 

15 the internal data bus 202, respectively Thus, as shown 
in Rgure 4, it js possible to access both of the internal 
ROM 3 and the external memory 7 In accordance with 
the address information. ' 
[0029] Then, when the operation mode designating 

20 terminal 51 latched in the latch circuit 6 is at "1' while 
the output level of the memory extension flag 12 is at 
"1", the address discriminating circuit 2 controls the 
sel ector 4 so as to select the data from the internal ROM 
3 if the address information is in the range of 0 to SFFF^ 

25 and the data from the external memory 7 if it is in the 
range of 4000^ to FFFF^. In this case, howler, since 
the output of the AND circuit 13 is at "1' which is the 
same level as the Int level, the selectors 10 and 11 
select the. output port latches 8 and 9, respectively. 

30 Thus, as shown in Rgure 4, the interface terminals 40 
and 41 output the data latched in the output port latches 
8 and 9, not the internee signal to the external memory 
7. In this operation mode, therefore, the connection to 
the external memory 7 is not effected, and it is possible 

35 to use the interface terminals 40 and 41 as a port output 
terminal by means of the action in the range of the inter- 
nal ROM 3. 

[0030] Similarly to the emtxxliment of f ig-1 . the level 
of the operation mode designating tenninal 51 at the 

40 moment the resetting is released is maintained in the 
latoh circuit 6 as it is, and therefore, it is impossBjIe to 
access the internal ROM 3 in the case that the operation 
was started with the external memory operation mode. 
Thus/the secrecy of the data stored in the internal ROM 

45 is maintained. On the other hand, if the operation was 
started with the internal ROM operation mode, it is pos- 
sible to choose whether or not the external memory 7 is 
used, by rewriting a memory tension flag 12 by 
means of a programmed operation. Therefore, it is pos- 

50 sibld to modify the way of using it in accordance with 
application systems. 

[0031] As mentioned above, thd present invention 
has an effect that the secrecy of the content of data in 
the internal ROM can be kept by providing a latch circuit 
55 for latching the level at the operation mode designating 
terminal at the time of releasing the resetting. 
[0032] The invention has thus been shown and 
described with reference to the specific embodiments. 
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However, it should be ooted that the present invention is 
in no way limited to ttie details of the illustrated struc- 
tures but changes and modifications may be made 
within the scope of the appended claims. 

s 

Claims 

1. A single chip microcomputer (1) configured to be 
coupled to an external memory (7) through at least 
an external address bus (204) and an external data io 
bus (203), the dingle chip microcomputer compris- 
ing: 

an internal addr^ bus (201) connected via a 
first sefector (10) to an address interface tenmi- is 
nal (40) which can be coupled to said external 
address bus (204); , 
an internal data bus (202) connected via a sec- 
ond selector (11) to a data interface terminal 
(41 ) which can be coupled to said external data 20 
bus (203); 

an internal memory (3) coupled to said internal 
address bus (201); 

a central processing unit (5) coupled to said 
internal data bus (202) and connected to a 2S 
reset terminal (52); and 
a latch circuit (6) having a data input ixtnnected 
to anjoperation mode designation terminal (51) 
and a latch timing control input connected to 
said reset terminal (52) so Vnat that said latch so. 
circuit (6) latches a logical level on said opera- 
tion mode designation terminal (51) when said 
' reset terminal is bVought from a resetting level 
to a non-resetting level, 

a third selector (4) having a first input con- ss 
nected to an output of said internal memory (3) 
and a second input connected to said internal 
data bus (202), an output of said selector being 
connected to said internal data bi^ (202); 
an address discriminating circuit (2) being cou- 40 
pled to said internal address bus (201) for dis- 
criminating whether an address on said 
internal address bus is directed to said internal 
memory (3) or said external memory (7) and for 
generating a selection signal to said third 45 
selector (4), so that wheii the address on said 
internal address bus (201) is directed to said 
internal memory (3), said addresis discriminat- 
ing circuit (2) causes said selector (4) to select 
and output said output of said internal memory so 
(3)', and when the address on said internal 
address bus is directed to said external mem- 
ory, said address disciminating circuit causes 
said selector (4) to select and output the data 
supplied to said internal data bus from said ss 
external memory (7); 

an output of said latch drcuit (6) being con- 
nected to said address discriminating circuit (2) 



so that when said output of said latch circuit 
indicates said external memory, said address 
disriminating circuit (2) causes said selector (4) 
to iselect and. output the data supplied to said 
internal data bus from said externial memory 
(7), regardless of the address on said internal 
address bus (201); 

whereby, yvhen this operation was started with 
an external memory operation mode, even if 
the logical value of said operatron mode desig- 
nation terminal is changed after the resetting is 
released, the output of said latch circuit does 
not change, and therefbre,;the operation mode 
■ is in no way changed to an internal ROM oper- 
ation mode in the course of execution of a pro- 
. gram, and 
said first selector (10) having a first input con- 
nected to said internal address bus (20 1 ) and a 
second input connected to a first output port 
latch (8), an output of said second selector 
being connected to said address interface ter- 
minal (40), 

said second selector (1 1) having a first input 
connected to said internal data bus (202) and a 
second input connected to a second output 
port latch (9), an output of said second selector 
(11) being connected to said data interface ter- 
minal (41), and 

a logic gate (13) having a first input connected 
to a memory extension flag (12) and a second 
input connected to said output of said latch cir- 
cuit (6), an output of said logic gate (13) k>eing 
connected to a control input of each of said first 
and second selectors (10, 11), so that when 
said output of said latc^ circuit indicates said 
internal memory (3) and said memory exten- 
sion flag (12) does not indicate a memory 
extension, said first and second output port 
. latches (8, 9) are coupled to said address inter- 
face terminal (40) and said data interfece termi- 
nal (41 ) through said first and second selectors 
(10. 11), respectively, 

2. A single chip microcomputer claimed in claim 1, 
wherein said logic gate (13) is formed of an AND 
gat& 

3. A single chip miaocomputer claimed in claim 1 , 
wherein said latch circuit (6) includes a D-type flip- 
flop having a data input (D) connected to the oper- 
ation mode designation terminal (51) and a toggle 
input CO connected to said reset terminal (52), a Q 
output of said fjipflop being connected to said 
address discriminating circuit (2). 

PatentansprQche, 

1. Einchip-Mikrocomputer (1), geeignet zur Kojiplung 
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an einen externen Speicher (7) Qber mindestens 
einen externen Adressbus (204) und einen exter- 
nen Datenbus (203), welcher aufweist: 

einen iriternen Adressbus (201), der Qber einen s 
ersten Selektor (10) mit einem Adresseninter- 
faceanschluB (40) verbunden ist, welcher an 
den externen Adressbus (204) gel«ippelt wer- 
den kann; 

einen internen Datenbus (202), der Qber einen io 
zweiten Selei^or (11) mit einem Dateninter- 
feceanscihlui} (41) veitiinden ist, welciier an 
den externen Datenbus (203) geloppelt wer^ 
den l^n; einen internen Speicher (3), der an 
den internen Adressbus (201) gel«>ppeit ist; ib 
eine zentrale Recheneinheit (5), die an den 
internen D^enbus (202) geltoppelt und mit 
einem RQd^setzanschluB (52) verbunden ist; 
und 

eine Halteschaltuhg (6), der^ Dateneingang zo 
verlsunden ist mit einem Betriet)smodenbe- 
stimmungsanschluB (51), und d^sen l-lalte- 
synchronisatioresteuereingang vert)undeh ist 
mit dem RQcksetzanschluB (52), so daB die 
Halteschaltung (6) einen loglschen Pegel an 2S 
dem BetriebsmodusbestimmungsanschluB 
(51) halt, wenn der RQcksetzanschluB von 
einem RQd^t^egel auf einen Nicht-RQck- 
setzpegel gebracht wird, 

einen dritten Selektor (4) mit einem ersten Ein- so 
gang, der mit einem Ausgang des internen 
Speichers (3) vertxinden ist und einem zwei- 
ten Eingang, der mit dem internen Datenbus 
(202) verbunden ist, wobei ein Ausgang des 
Selektors verbunden ist mit dem internen ss 
Datenbus (202); 

einen Adressdiskrimtnatorschaltkreis (2), der 
mit dem internen Adressbus (201) vertxinden 
ist, um zu entscheiden, ob eine Adresse auf 
dem internen AdresstMJS an den internen Spei- 4o 
Cher (3) Oder den externen Speicher (7) gerich- 
tet ist und zum Erzeugen eines Wahlsignals fQr 
den dritten Selektor (4), so daB, wenn die 
Adresse auf dem interneri Adressbus (201) an 
den internen Speicher (3) gerichtet ist, der 45 
Adressdiskriminatorschaltkreis (2) verursacht, 
daB der Selektor (4) den Ausgang des internen 
Speichers (3) auswShlt und ausgibt, und wenn 
die Adresse des internen Adressbuses an den 
externen.Speicher gerichtet ist, der Adressdis- so 
kriminatorschaitkreis venisacht, daB der Selek- 
tor die von dem externen Speicher (7) an den 
internen. Bus zugefuhrten Daten auswdhft und 
ausgitrt; 

wobei ein Ausgang des l-latteschaltkreises (6) ss 
. verlxirKien ist mit dem Adressdiskriminator- 
schaltkreis (2), so daB, wenn der Ausgang des 
Halteschaltkreises den externen Speicher 



anzeigt, der Adressdiskriminatorschaltkreis (2) 
verursacht daB der Selektor (4) die vom exter- 
nen ^eicher (7) an dem irrteriien Datentnjs 
zugefOltrten Daten auswahtt und ausgibt, . 
unabhangig ypn der Adresse auf den internen 
Adressenbus (201); 

wodurch, wenn der Betrieb gestartet wurde mit 
einem externen Speicherbetri^modiis, 
selt)st wenn der Ibgische Wert des Betrietismo- 
dusbestimmungsanschlusses geandert wird, 
nachdem das RQcksetzeri aufgehoben wurde, 
der Ausgang des l-lalteschaltkreises sich nicht 
. andert, und deshalb der Betriebsmodus gean- 
dert wird auf keine Weise auf 0inen internen 
ROM-Betriebsmodus wahrerid der AusfQhruhg 
eines Programmes, und 
wobei der erste Selektor (10) einen ersten Ein- 
gang hat, der mit dem internen Adressbus 

(201) verbunden ist und einen zweKen Ein- 
gang, der mit einem ersten Ausgangsporthalte- 
kreis (8) verbunden ist, wobei ein Ausgang des 
zweiten Selektors verbunden ist mit dem 
Adre^interfeiceanschluB (40), 

wobei der zweite Selektor (11) einen ersten 
Eingang hat, der mit dem internen Datenbus 

(202) vertsundm ist und einen zweiten Ein- 
gang, der mit einer Zweiten Ausgangsport-l-lal- 
tieschaKung (9) verbunden ist, wotjei der 
Ausgang des zweiten Selektors (1 1) mit dem 
DateninterfaceanschluB (41) vertxjnden ist, 

" und 

ein Icgisches Gate (13), das einen ersten Ein- 
, gang hat, der mit e!ner ^}<achererweiterungs- 
flag (12) verlMjnden ist, und einen zweiten 
Eingang, der mit dem Ausgang des Halte- 
schaltkreises (6) verbunden ist^ wobei ein Aus- 
gang des logischen Gates (13) verbunden ist 
mrt einem Steuereingang jedes des ersten und 
zweiten Selektors (10, 11), so daB, wenn der 
Ausgang des Halteschaltkreises den internen 
Speicher (3) anzeigt und das Speichererweite- 
rungsflag (12) keine Speicherenveiterung 
anzeigt, die ersten und zweiten Ausgangsport- 
haltekreise (8^ 9) Qber die ersten und zweiten 
Seiektoren (10, 11) mit dem Adressint^face- 
anschluB (40) bzw. dem Dateninter^cean- 
schluB (41) verbunden warden. 

2. Ein-Chip-MikrocomputernachAnspruch 1, 
wobei das logische Gate (1 3) aus einem AND-Gate 
gebildetist. 

3. Einchip-MikroconputernachAnspruch 1, 

wobei der Halteschaltkreis (6) einen D-Flip-Flop 
aufweist mrt einem Dateneingang (D), der mit dem 
Betriebsmodus-BestimmungsanschluB (51) ver- 
bunden ist, und einem Toggeleingang (T), der mit 
dem RQcksetzanschluB (52) verbunden ist wobei 
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der Q-Ausgang des Flip-Rops mit dem Adressen- 
diskriminatorschaltkreis (2) verbunden fst 

Revendlcatlons 

1 . Miao-ordinateur monopuce (1) cortfigurd pour §tre 
coupl§ k une m^moire externe (7) par au rnoiris un 
bus d'adresses externe (204) et un bus de donn^es 
, externe (203), le micro-ordinateur monopuce com- 
prenant: 



TO 



une bus d'adresses interne (201) corinect(§ via 
un premier s^lecteur (10) k une borne d'inter- 
fece cTadresse (40) qui peut 3tre coupl6e audit 
bus d'adresses externe (204) ; is 
un bus de donn^es interne (202) connects via 
un deuxi^me s^lecteur (11) d une borne 
dinterface de donn6es .(41) qui peut @tre cou- 
pl6e audit bus de donh&es externe (203) ; 
une m^moire interne (3) couplSe audit bus 20 
d'adresses interne (201) ; 
une units centrale de traitement (Sy cpuplSe 
audit bus de dorin^ interne (202) et connec- 
t§e k une borne de remise k z&ro (52) ; 
un circuit de ven-ouillage (6) ayant une entree ss 
de donnSes connect6e k une txirne de d^- 
gnatidn de rnode de fonctiOnnemerit (51) et 
une entree de commande d'hprloge de ver- 
rouijlage connectSe k ladite trarne de remise k ■ 
z&ro (52) de telle sorte que ledit circuit de ver- 30 
rouillage (6) verrouilie un niveau logique sur 
ladite borne de designation de mode de fonc- 
tionnement (51) lorsque ladite borne de remise 
k z&o passe d'un niveau de remise k z€ro k un 
niveau de non-remlse k z§ro ; 35 
un troisidme sSlecteur (4) ayant une premiere 
entr^ conhectde k une sortie de ladite 
mdrrraire interne (3) et une seconde eritrSe 
connectSe audit t>us de donn6es interne (202), 
une sortie dudit s^lecteur 6tant connectde 4o 
audit bus de donn6es interne (202) ; et 
un circuit de discrimination d'adresse (2) qui 
est coupl§ audit bus d'adresses interne (201) 
pour discriminer si une adresse sur ledit bus 
d'adresses interne s'adresse k ladite mSmoire 45 
interne ts) ou k ladite mSmoire externe (7) et 
pour g6n6rer une signal de selection vers ledit 
troisi^me s6lecteur (4). d.e telle sorte que lors- 
que I'adresse sur ledit bus d'adresses interne 
(201) s'adresse k ladite m6moire inteme (3), so 
ledit circuit de discrimination d'adresse (2) fait 
en sorte que ledit sSl^eur (4) s^lectionne et 
sort ladite sortie de ladite m^mpire interne (3), 
et jorsque I'adresse sur ledit bus d'adresses 
interne s'adresse k ladite mSmoire externe, ss 
ledit circuit de discrimination d'adresse fait en 
sorte que ledit s^lecteur (4) sSlectionne et sort 
les donndes fournies audit bus de donnSes 



interne depuis ladite mSmoire externe (7) ; 

une sortie dudit circuit de ventiiuillage (6) 
6tant connectSe audit circuit de discrimina- 
tion d'adresse (2) de telle sorte que lors- 
que ladite sortie dudit circuit de 
yerrouillage indique ladite mSmoire 
externe,' ledit circuit de discriniihation 
d'adresse (2) fa'rt en sorte que ledit s6iec- 
teur (4) sdlectiohne et sort les donnSes 
fournies audit bus de donn^es interne 
depuis ladite mdmoire externe (7), ind6- 
pendarnment de I'adressei sur ledit bus 
d'adresses interne (201) ; 
de telle marii^re que, lOrsque le fonction- 
nement a commence avec un mode de 
fonctionnement de mSmoirie externe, 
mSme si la valeur logique de ladite borne 
de designation de mode de fonctionne- 
ment change apr^s que la rernise k z6ro a 
ete liberie, la sortie dudit circuit de ver- 
rouillage ne change pas, et par conse- 
quent, le mode de fonctionnement n'est en 
aucune fagon change en un mode de fonc- 
tionnement de ROM interne au cours de 
I'execution d'un programme, et 

ledit premier seiecteur (10) ayant une premiere 
entree connectee audit bus d'adresses interrie 
(201) et une seconde entree connectee k un 
premier circuit de verroujllage de port de sortie 
(8), une sortie dudit deuxieme seiecteur etant 
connectee k ladite borne d'Interface d'adresse 
(40). 

ledit deuxieme seiecteur (11) ayant une pre- 
miere entree connectee audit bus de donnees 
inteme (202) et une seconde entree connectee 
k un second circuit de ven'ouillage de port de 
sortie (9), une sortie ducfit deuxieme seiecteur 
(11) etant connectee k ladite borne dinterface 
de donnees (41), et 

une pprte logique (13) ayant une premiere 
entree connectee k un drapeau d'extensioh de 
memoire (12) et une seconde entree connec- 
tee k ladite sortie dudit circuit de verrouiliage 
(6), une sortie de ladite porte logique (13) etant 
connectee k une entree de commarKle de cha- 
cun desdits premier et deuxieme seiecteurs 
(10, 1 1), de telle sorte que lorsque ladite sortie 
dudit circuit de ven'ouillage indique ladite 
memoire interne (3) et ledit drapeau d'exteri- 
sion de memoire (12) n'Indique pas une exten- 
sion de memoire, lesdits premier et second 
circuits de verrouiliage de port de sortie (8, 9) 
sont couples k ladite borne d'Interface 
d'adresse (40) et k ladite borne dinteilace de 
donnees (41) par I'lntermediaire desdits pre- 
mier et deuxieme seiecteurs (10, 11), respecti- 
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verrient 

Micro-ordinateur monopuce selon la revendicatipn 
1 , dans lequel ladite porte Ibgique (13) est fbrmSe 
d'une 0orte ET. s 

Mjao-ordinateur monopuce selon la revendjcatlon 
1, dans lequel ledlt circuit de verrouHlage (6) com- 
porte une bascule bistable du type D ayant une 
ehtr6e.de donn^es (D) connectSe k la bdrne de io 
designation de mode de ibnctionnernent (51 ) et une 
entree , de basculement (T) connectSe ^ ladite 
borne de remise k z^ro (52). une sortie Q de ladite 
bascule bistable §tant connect6e audit circuit de 
discrimination d'adresse (2). is ■ 
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